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An object of the present mnvention 1s to provide a recom-
mended-drive-pattern generation device that generates a
recommended drive pattern with low energy consumption in
consideration of actual drive of the user. A recommended-
drive-pattern generation device of the present invention
includes: a reference drive pattern generating unit that
generates as a reference drive pattern a drive pattern 1n a past
drive route from a drive history of a moving body; a speed
limit point setting unit that sets a speed limit point within the
drive route based on at least one of the reference drive
pattern and road information of the drive route; and a
recommended-drive-pattern generating unit that generates a
recommended drive pattern for the drive route 1n which the
speed limit point 1s passed at a speed not higher than a speed
limit defined by the speed limit point.
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RECOMMENDED-DRIVE-PATTERN
GENERATION DEVICE AND
RECOMMENDED-DRIVE-PATTERN
GENERATION METHOD

TECHNICAL FIELD

The present invention relates to a recommended-drive-
pattern generation device that generates a recommended
drive pattern which 1s recommended from a viewpoint of 10
energy-saving performance with respect to a past drive route
of a moving body.

BACKGROUND ART s
A drive pattern generation device that generates a drive
pattern (recommended drive pattern), which makes energy
consumption during drive of a vehicle as low as possible, 1s
disclosed 1n Patent Document 1, for example. This technique ,,
1s to generate a drive pattern (reference drive pattern) in the
case of driving without considering energy consumption,
divide the reference drive pattern into a plurality of drive
sections, and generate a low fuel consumption drive pattern
(recommended drive pattern) so as to minimize acceleration 25
in each drive section at a speed not higher than a set
upper-limit speed without greatly changing drive time in
cach of the divided drive sections from the drive time of the
reference drive pattern.

30
PRIOR ART DOCUMENT
Patent Document
Patent Document 1: W02011/036855 Al 33
SUMMARY OF INVENTION
Problems to be Solved by the Invention
40

In the recommended-drive-pattern generating method of
Patent Document 1, the drive time 1s specified with respect
to each drive section of the reference drive pattern. For this
reason, acceleration/deceleration may become unnaturally
large 1n order to meet conditions of the upper-limit speed 45
and the drive time, depending on the reference drive pattern.

As a result, there has been a problem of generating such a
recommended drive pattern in which the user cannot actu-
ally drive.

In view of the foregoing problem, an object of the present 30
invention 1s to provide a recommended-drive-pattern gen-
eration device that generates a recommended drive pattern 1in
consideration of actual drive of the user.

Means for Solving the Problems 55

A recommended-drive-pattern generation device of the
present invention includes: a reference drive pattern gener-
ating unit that generates as a reference drive pattern a drive
pattern 1n a past drive route from a drive history of a moving 60
body; a speed limit point setting unit that sets a speed limit
point within the drive route based on at least one of the
reference drive pattern and road information of the drive
route; and a recommended-drive-pattern generating unit that
generates a recommended drive pattern for the drive route 1n 65
which the speed limit point 1s passed at a speed not higher
than a speed limit defined by the speed limit point and a

2

passage time at the speed limit point 1s the same as or later
than a passage time of the reference drive pattern.

A recommended-drnive-pattern generation method of the
present invention includes the steps of: generating as a
reference drive pattern a drive pattern 1n a past drive route
from a drive history of a moving body; setting a speed limat
point within the drive route based on at least one of the
reference drnive pattern and road information of the drive
route; and generating a recommended drive pattern for the
drive route 1n which the speed limit point 1s passed at a speed
not higher than a speed limit defined by the speed limit point
and a passage time at the speed limit point 1s the same as or
later than a passage time of the reference drive pattern.

.

‘ects of the Invention

[T

A recommended-drive-pattern generation device of the
present mvention includes: a reference drive pattern gener-
ating unit that generates as a reference drive pattern a drive
pattern 1n a past drive route from a drive history of a moving
body; a speed limit point setting unit that sets a speed limit
point within the drive route based on at least one of the
reference drnive pattern and road information of the drive
route; and a recommended-drive-pattern generating unit that
generates a recommended drive pattern for the drive route 1n
which the speed limit point 1s passed at a speed not higher
than a speed limit defined by the speed limit point and a
passage time at the speed limit point 1s the same as or later
than a passage time of the reference drive pattern, whereby
it 1s possible to generate a recommended drive pattern 1n
consideration of actual drive of the user.

A recommended-drive-pattern generation method of the
present invention includes the steps of: generating as a
reference drive pattern a drive pattern in a past drive route
from a drive history of a moving body; setting a speed limait
point within the drive route based on at least one of the
reference drnive pattern and road information of the drive
route; and generating a recommended drive pattern for the
drive route 1n which the speed limit point 1s passed at a speed
not higher than a speed limit defined by the speed limit point
and a passage time at the speed limit point 1s the same as or
later than a passage time of the reference drive pattern,
whereby 1t 1s possible to generate a recommended drive
pattern in consideration of actual drive of the user.

An object, characteristics, aspects and advantages of the
present invention will become more apparent by the follow-
ing detailed descriptions and attached drawings.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 1s a block diagram showing a configuration of a
recommended-drive-pattern generation device according to
a first embodiment.

FIG. 2 1s a flowchart showing an operation of the recom-
mended-drive-pattern generation device according to the
first embodiment.

FIG. 3 1s a diagram showing an example of adjusting a
speed limit point;

FIG. 4 1s a diagram showing an example of setting a
cruising speed by use of a reference drive pattern.

FIG. § 1s a diagram showing an example of setting
acceleration by use of the reference drive pattern.

FIG. 6 1s a diagram showing a reference drive pattern and
a recommended drive pattern.

FIG. 7 1s a flowchart showing recommended-drive-pattern
generation processing.
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3
DESCRIPTION OF EMBODIMENTS

A. First Embodiment

A recommended-drive-pattern generation device accord-
ing to a first embodiment 1s mounted 1 a navigation
apparatus mounted 1n a moving body such as a vehicle, for
example. This recommended-drive-pattern generation
device calculates a recommended drive pattern 1n consider-
ation of actual drive of the user by taking into account a
traflic state during drive and drive time with respect to a
drive section 1n which the vehicle drived 1n the past.

A-1. Configuration

FIG. 1 1s a block diagram showing a configuration of a
recommended-drive-pattern generation device 1 according
to a first embodiment. The recommended-drive-pattern gen-
eration device 1 1s provided with a recommended-drive-
pattern calculator 2, a map information storage 6, a vehicle
information acquiring umt 7, a current position 1dentifying
unit 8, and a drive history information storage 9.

The map mmformation storage 6 1s means that stores and
manages map information. In the map information, a road
network 1s expressed by nodes and a road link connecting a
plurality of nodes, for example. The road link has a road
type, a road length, speed limit information, slope informa-
tion or curve information, as an attribute. Hereinafter, these
information that the road link has are referred to as road link
information (road information).

The vehicle information acquiring unit 7 acquires a speed,
acceleration and the like through use of a varniety of sensors
including a gyro scope, as information (vehicle information)
of a vehicle equipped with the recommended-drive-pattern
generation device. The acquired vehicle information 1s out-
putted to the drive history information storage 9. The vehicle
information acquiring unit 7 continuously executes acquire-
ment and output of vehicle information to the drive history
information storage 9 at predetermined timing.

The current position 1dentifying unit 8 acquires a current
position from a GPS, and maps this with the map 1informa-
tion acquired from the map information storage 6, thereby to
identify which position on the road link one’s own vehicle
1s present at. The identified position information of one’s
own vehicle 1s referred to as own vehicle position informa-
tion. It 1s to be noted that identification of the current
position may be supported by use of the vehicle information
acquired from the vehicle information acquiring unit 7. The
own vehicle position information i1s outputted to the drive
history information storage 9 along with a road link ID
linked by mapping processing. Here, 1t 1s assumed that the
road link ID 1s information capable of uniquely specifying
the road link out of the map information managed in the map
information storage 6. The current position identifying unit
8 continuously executes 1dentification of the current position
and output of the own vehicle position information to the
drive history information storage 9 at predetermined timing.

The drive history information storage 9 saves and stores
the vehicle information, the own vehicle position informa-
tion and the road link ID acquired from the vehicle infor-
mation acquiring unit 7 and the current position identifying,
unit 8, 1n association with time information. Further, the
drive history information storage 9 outputs the saved infor-
mation 1n response to a request from the recommended-
drive-pattern calculator 2. Although the road link ID 1s to be
saved here, the road link information may be saved 1n place
of the road link ID. Further, both the road link ID and the
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4

road link information can be made to be saved. In these
cases, the recommended-drive-pattern calculator 2 need not
acquire the map information from the map nformation
storage 6 1n generation of a later-mentioned recommended
drive pattern.

The recommended-drive-pattern calculator 2 generates a

recommended drive pattern with lower energy consumption
in consideration of actual drive of the user, based on the
drive history information acquired from the drive history
information storage 9. The recommended-drive-pattern cal-
culator 2 1s provided with a reference drive pattern gener-
ating unit 3, a speed limit point setting unmit 4 and a
recommended-drive-pattern generating unit 5.

The reference drive pattern generating unit 3 specifies a
range and acquires drive history information from the drive
history information storage 9, and sets a reference drive
pattern based on this. The reference drive pattern means a
drive pattern in which one’s own vehicle drived 1n the past,
and 1s expressed as an array of own vehicle position infor-
mation, a drive time and a vehicle speed.

The speed limit point setting unit 4 acquires road link
information from the map information storage 6 based on a
road link ID acquired from the drive history information
storage 9. Then, based on at least one of the road link
information and the reference drive pattern, the speed limait
point setting unit 4 sets a speed limit point that defines a
speed limit. It 1s to be noted that when the speed limit point
1s to be set by use of only the reference drive pattern, 1t may
be configured so as not to acquire road link information. The
speed limit point has position information and speed infor-
mation, and 1t may further have passage time information
that defines a passage time.

The recommended-drive-pattern generating unit S calcu-
lates a recommended drive pattern with lower energy con-
sumption with respect to the same drive route as that of the

reference drive pattern, based on the reference drive pattern,
the speed limit point and the road link information.

A-2. Operation

FIG. 2 1s a flowchart showing recommended-drive-pattern
calculation processing of the recommended-drive-pattern
calculator 2. The recommended-drive-pattern calculation
processing 1s performed with respect to a predetermined
drive section at predetermined timing. For example, 1t 1s
performed with respect to a drive section in each drive at a
predetermined distance or for predetermined time. Alterna-
tively, 1t 1s performed, at each stop, with respect to a drive
section from a previous stop position. Alternatively, 1t 1s
performed with respect to a drive section from a departure
place to a destination at the point of arrival at the destination
in accordance with a guidance by use of the map informa-
tion.

In the recommended-drive-pattern calculation processing,
first, the reference drive pattern generating unit 3 acquires
drive history information 1n a specified range from the drive
history information storage 9 (Step S1). Here, the reference
drive pattern generating unit 3 acquires drive history infor-
mation of a section for generating a recommended drive
pattern. The acquired drive history mformation includes a
drive time, a vehicle speed, vehicle acceleration, a road link
ID and own vehicle position information.

Next, the reference drive pattern generating umt 3 gen-
erates a relerence drive pattern based on the drive history
information acquired from the drive history information
storage 9 1 Step S1 (Step S2). The reference drive pattern
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1s expressed as an array of the own vehicle position infor-
mation, the drive time and the vehicle speed.

Next, the speed limit point setting unit 4 sets a speed limit
point by use of at least one of the reference drive pattern and
the road link information of the drive route (Step S3). The
road link information used here 1s acquired from the map
information storage 6 as necessary by using the road link 1D
of the drive history information acquired 1 Step S1 as a key.
The speed limit point 1s established at a point where the
speed decreases in the reference drive pattern or a point
where the speed may decrease, and the speed limit point
includes established-position information showing an estab-
lished position on the drive route and speed limit informa-
tion showing a maximum value of a passage speed at the
speed limit point which 1s permitted by the recommended
drive pattern. When the speed limit point 1s set by use of the
reference drive pattern, a passage speed at the speed limit
point 1n accordance with the reference drive pattern is set as
a speed limit. Additionally, the speed limit point may have
passage time information showing the earliest passage time
at the speed limit point permitted by the recommended drive
pattern. Basically, the passage time at the speed limit point
in accordance with the reference drive pattern 1s set as the
passage time mformation. However, at a speed limit point
with a speed limit of 0, a time at which the speed starts to
increase aiter a stop at the speed limit point i1s defined as the
passage time.

Examples (1) to (5) of conditions for establishing the
speed limit point are shown below: (1) The speed limit point
with a speed limit of O 1s established at a temporary stop
point, namely a point with a speed of 0 except for a start and
a terminal of the reference drive pattern. (2) The speed limait
point 1s established at a point of right/left turn at a crossing.
As a set speed, a predetermined value may be set other than
a passage speed at the point of right/left turn 1n the reference
drive pattern. (3) The speed limit point 1s established 1n a
sharp curve with a turn and a curvature radius being smaller
than thresholds. As the set speed, a predetermined value
according to the curvature radius may be set other than the
passage speed 1n accordance with the reference drive pat-
tern. (4) In the reference drive pattern, the speed limit point
1s established at a point where the speed becomes lower than
a threshold. It 1s estimated that at such a point, the speed
could not help decreasing to a fixed speed or lower because
a ftraflic volume was large and a distance between cars
decreased. The threshold for the speed may be set uniformly,
or may be set with respect to each of the road type and the
speed limit for the road. It 1s to be noted that in the case
where the speed decreases, and then stops, establishment of
the speed limit point may be avoided. (5) The speed limit
point may be established at a point where a signal, a toll gate
or a railroad crossing exists. The settings 1n (1) to (4) above
can be made by use of the reference drive pattern. Further,
the settings 1n (2), (3) and (5) above can be made by use of
the road link information.

A position of one among the speed limit points, which 1s
set by use of the map mformation, may be adjusted to a point
which 1s before or after that point and at which the speed of
the reference drive pattern becomes minimal. FIG. 3 shows
an example of adjusting the position of the speed limit point.
A solid line indicates the reference drive pattern, and a
dashed line indicates a time for right turn at the crossing.
Normally, the vehicle decelerates when approaching the
point of right turn. However, as the speed becomes minimal
betfore the point of right turn 1n the reference drive pattern
of FIG. 3, the mimimal point of the speed does not often
agree exactly with the pomnt of right turn on the map.
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6

Therefore, by moving the speed limit point to the minimal
point of the speed 1n the reference drive pattern, 1t becomes
possible to generate the recommended-drive pattern easier
for actual drive.

Returning to the flowchart of FIG. 2, next, the recom-
mended-drive-pattern generating unit 5 sets a cruising speed
and acceleration/deceleration of the recommended drive
pattern with respect to each section (heremafter, simply
referred to as section) of the drive route divided by the speed
limit point generated 1 Step S3 (Step S4). This cruising
speed shows a speed of a constant speed portion of the
section.

As the cruising speed, the speed limit of the road link to
drive on may be used. Further, the cruising speed may be set
based on a variety of road link information such as a road
width, average drive time and a road type such as the number
of lanes. Moreover, the speed of the reference drive pattern
with the largest drive frequency within the section may be
used.

Furthermore, a pseudo-cruising speed may be obtained
from the reference drive pattern by a method shown 1n FIG.
4, and this may be used. That 1s, there 1s obtained an average
drive speed va 1n a range of a drive speed v>0 (from time t=0
to t=tl1) with respect to a certain drive section of the
reference drive pattern (part (a) of FIG. 4). Next, a range of
the drive speed v>va (from time t=t2 to t=t3) 1s extracted
(part (b) of FIG. 4). Finally, an average drive speed 1n the
extracted section 1s obtained, and this 1s taken as a cruising
speed vc (part (¢) of FIG. 4).

As the acceleration/deceleration, there may be used a
fixed value that 1s set uniformly 1n each section. As the fixed
value, there may be set acceleration/deceleration with which
the energy consumption efliciency 1s generally considered as
good, or there may be set eflicient acceleration/deceleration
in line with characteristics of the dniving vehicle.

Alternatively, there may be set acceleration/deceleration
with reference to the reference drive pattern as shown in
FIG. 5. In the reference drive pattern, acceleration 1is
obtained from the time from a starting speed until reaching
the cruising speed vc, and deceleration 1s obtained from the
time from the cruising speed vc until reaching a terminal
speed. The calculated acceleration/deceleration may be set
as they are as acceleration/deceleration of the recommended
drive pattern, or the calculated acceleration/deceleration
may be compared with the foregoing fixed value that 1s set
uniformly 1n each section, and the smaller value may be
adopted. Part (b) of FIG. 5 shows a case where the accel-
eration obtained from the reference drive pattern 1s adopted
as the acceleration, and a fixed value (fixed deceleration)
smaller than the acceleration obtained from the reference
drive pattern 1s adopted as the deceleration. This can gen-
erate a recommended drive pattern with lower energy con-
sumption.

Further, the acceleration/deceleration may be set 1n line
with characteristics of the drive route. For example, with
reference to slope information of the road link, acceleration/
deceleration 1n line with a slope of the section 1s used. For
example, when the section 1s a down-slope, there 1s set
acceleration with which the speed can be increased through
use of gravitational acceleration without pressing an accel-
erator.

Returning to the flowchart of FIG. 2, the recommended-
drive-pattern generating unit 3 generates a recommended
drive pattern by use of the speed limit point obtained 1n Step
S3 and the cruising speed and the acceleration/deceleration
obtained 1n Step S4 (Step S5). In each section, the recom-
mended drive pattern shifts from the starting speed to the
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cruising speed with the acceleration set 1n Step S4, and after
driving at the cruising speed, the recommended drive pattern

shifts to the terminal speed with the set deceleration. At this
time, the cruising speed and the acceleration are adjusted so
as to make the terminal speed not higher than the speed limait
of the speed limit point on the section border.

FIG. 6 shows an example of the reference drive pattern
(dotted line) and the recommended drive pattern (solid line).
A vertical axis of the diagram 1indicates a speed v, and a
horizontal axis thereof indicates time t. The recommended-
drive-pattern generating umit generates a recommended
drive pattern such that in each section an area surrounded by
the horizontal axis and the graph in the case of the recom-
mended drive pattern 1s the same as in the case of the
reference drive pattern. Further, when the speed limit point
has passage time 1information, adjustment such as lowering,
of the cruising speed 1s performed such that a passage time
at the speed limit point of the recommended drive pattern
becomes not earlier than a passage time defined by the speed
limit point.

FIG. 7 shows a flowchart of the recommended-drive-
pattern generation processing in the recommended-drive-
pattern generating unit 3 (Step SS of FIG. 2). It 1s determined
whether or not non-processing section exists (Step S11), and
when 1t exists (YES 1n Step S11), the recommended-drive-
pattern generation processing n Step S12 and thereafter 1s
executed from the front section of the drive route.

First, a starting speed and a terminal speed are set (Step
S12). As the starting speed, the starting speed of the refer-
ence drive pattern 1s used 1n the case of the first section, and
the terminal speed of the previous section 1s used from the
next section. As the terminal speed, a median value between
the cruising speed in the current section and the cruising
speed 1n the next section 1s compared with the set speed of
the speed limit point, and the lower speed value 1s used.

Next, a terminal time in the section 1s calculated (Step
S13). From the distance of the section, the cruising speed
and the acceleration/deceleration set in Step S4 of FIG. 2
and the starting speed and the terminal speed set 1n Step S12,
section drive time of the recommended drive pattern 1s
obtained, and the terminal time 1s then obtained.

Next Step S14 1s processing 1n a case where the passage
time has been set at the speed limit point. Here, the section
terminal time obtained 1 Step S13 1s compared with the
passage time at the speed limit point as the same point in
accordance with the reference drive pattern. When the
section terminal time 1s earlier than the passage time of the
reference drive pattern, the cruising speed 1s decreased,
thereby adjusting the section terminal time of the recom-
mended drive pattern so as to be the same as or later than the
passage time of the reference drive pattern.

Finally, using the starting speed, the acceleration, the
cruising speed and the deceleration, the recommended drive
pattern 1s generated with respect to one section (Step S15).
The processing of Steps S12 to S15 are sequentially
executed from the front section of the drive route, and at the
time when the non-processing section no longer exists (No
in Step S11), the processing 1s completed.

A-3. Effect

The recommended-drive-pattern generation device of the
present mvention includes: the reference drive pattern gen-
erating unit 3 that generates as a reference drive pattern a
drive pattern in a past drive route from a drive history of a
moving body; the speed limit point setting umit 4 that sets a
speed limit point within the drive route based on at least one
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8

of the reference drive pattern and road link information of
the drive route; and the recommended-drive-pattern gener-
ating unit 3 that generates a recommended drive pattern for
the drive route 1in which the speed limit point 1s passed at a
speed not higher than a speed limit defined by the speed limit
point. By setting a speed limit point for limiting the speed of
the recommended drive pattern on the drive route, 1t 1s
possible to generate the recommended drive pattern in
consideration of deceleration due to a right/left turn, a sharp
curve, a trathic jam or the like and 1n consideration of actual
drive of the user.

Further, by setting the passage speed at the speed limit
point 1n accordance with the reference drive pattern to the
speed limit of the speed limit point, 1t 1s possible to generate
the recommended drive pattern in consideration of actual
drive of the user.

Moreover, since the recommended-drive-pattern generat-
ing unit 5 sets the cruising speed of the recommended drive
pattern based on the reference drive pattern 1 each section
of the drive route divided by the speed limit point, 1t 1s
possible to generate the recommended drive pattern in
consideration of a traflic state during history drive.

Alternatively, since the recommended-drive-pattern gen-
erating unit 5 sets the cruising speed of the recommended
drive pattern based on the road link information of the drive
route 1n each section of the drive route divided by the speed
limit point, 1t 1s possible to generate the recommended drive
pattern in consideration of actual drive of the user according
to the road.

Moreover, the recommended-drive-pattern generating
unit 5 generates the recommended drive pattern such that the
passage time at the speed limit point 1n accordance with the
recommended drive pattern becomes later than that 1n accor-
dance with the reference drive pattern. Accordingly, an
average speed becomes lower as compared to that of the
reference drive pattern, to give the recommended drive
pattern in consideration of actual drive of the user.

Furthermore, since the recommended-drive-pattern gen-
erating unit 5 sets the acceleration/deceleration of the rec-
ommended drive pattern based on the reference drive pattern
in each section of the drive route divided by the speed limait
point, 1t 1s possible to generate the recommended drive
pattern with low energy consumption.

Alternatively, since the recommended-drive-pattern gen-
crating unit 5 sets the acceleration/deceleration of the rec-
ommended drive pattern based on the slope of the drive
route 1n each section of the drive route divided by the speed
limit point, on a down-slope, for example, acceleration 1s set
with which the speed can be increased without pressing an
accelerator, whereby 1t 1s possible to generate the recom-
mended drive pattern with low energy consumption.

Furthermore, since the recommended-drive-pattern gen-
erating unit 5 sets the acceleration/deceleration of the rec-
ommended drive pattern with a predetermined fixed value 1n
cach section of the drnive route divided by the speed limait
point, by setting a value with which the energy consumption
elliciency 1s generally considered as good or setting a value
with good energy consumption efliciency in line with char-
acteristics of the driving vehicle, 1t 1s possible to generate the
recommended drive pattern with low energy consumption.

It 1s to be noted that, although the example has been
shown 1n the first embodiment where the recommended-
drive-pattern generation device 1s mounted in the navigation
apparatus equipped 1n the moving body such as the vehicle,
this 1s not restrictive. For example, the recommended-drive-
pattern generation device may be mounted 1in the moving
body 1tself, such as a vehicle. Further, 1t may be mounted in
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a mobile terminal such as a smart phone or a tablet terminal.
Furthermore, the recommended-drive-pattern generation
device may be mounted in a server provided outside the
moving body. In this case, 1t can be configured such that a
result generated by the recommended-drive-pattern genera-
tion device can be acquired by a communication function in
the moving body or 1n the navigation apparatus equipped in
the moving body.

Furthermore, from the moving body or the navigation
apparatus equipped 1n the moving body, the drive history
information may, for example, be recorded i a record
medium and outputted to the outside, and a recommended
drive pattern may be generated in the recommended-drive-
pattern generation device mounted in external equipment.
Additionally, from the moving body or the navigation appa-
ratus equipped 1n the moving body, the drive history infor-
mation may, for example, be outputted to the outside by a
communication function in the smart phone, for example,
and a recommended drive pattern may be generated 1n the
recommended-drive-pattern generation device mounted in
external equipment.

It 1s to be noted that 1n the present invention, 1t 1s possible
within a scope of the present mvention to freely combine
cach of the embodiments, modily an arbitrary constitutional
clement of each of the embodiments, or omit an arbitrary
constitutional element 1n each of the embodiments.

Although the present mmvention has been described 1n
detail, the above descriptions are 1llustrative in every aspect
and do not restrict the present invention. It 1s understood that
countless numbers of modified examples, not shown, can be
conceived without deviating from the scope of the present
invention.

EXPLANATION OF REFERENCE NUMERALS

1 recommended-drive-pattern generation device; 2 rec-
ommended-drive-pattern calculator; 3 reference drive pat-
tern generating umt; 4 speed limit point setting unit; 3
recommended-drive-pattern generating unit; 6 map informa-
tion storage; 7 vehicle information acquiring unit; 8 current
position 1dentifying unit; 9 drive history information stor-
age.

The 1nvention claimed 1s:

1. A recommended-drive-pattern generation device com-
prising:

a vehicle mformation acquiring device that acquires

vehicle information through a plurality of sensors;

a drive history mnformation storage device that stores said
vehicle information obtained by said vehicle informa-
tion acquiring device;

a processor operating as a recommended drive pattern
calculator that performs the functions of:

generating as a reference drive pattern a drive pattern in
a past drive route from a drive history of a moving
body;

setting a speed limit point within said drive route based on
at least one of said reference drive pattern and road
information of said drive route; and

generating a recommended drive pattern for said drive
route 1n which said speed limit point 1s passed at a
speed not higher than a speed limit defined by said
speed limit point and outputting said recommended
drive pattern; and

when a passage time of said speed limit point in accor-
dance with said recommended drive pattern 1s earlier
than a passage time of said speed limit point 1n accor-
dance with said reference drive pattern, decreasing a
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cruising speed of said recommended drive pattern, to
adjust said passage time of said speed limit point so as
to be the same as or later than said passage time of said

reference drive pattern.

2. The recommended-drive-pattern generation device
according to claim 1, wherein said speed limit defined by
said speed limit point 1s a passage speed at said speed limit
point determined by a shape of said drive route.

3. The recommended-drive-pattern generation device
according to claim 1, wherein said cruising speed of said
recommended drive pattern 1s set based on said reference
drive pattern 1n each section of said drive route divided by
said speed limit point.

4. The recommended-drive-pattern generation device
according to claim 1, wherein said cruising speed of said
recommended drive pattern 1s set based on road information
of said drive route 1n each section of said drive route divided
by said speed limit point.

5. The recommended-drive-pattern generation device
according to claim 1, wherein said acceleration or decelera-
tion of said recommended drive pattern 1s set based on said
reference drive pattern in each section of said drive route
divided by said speed limit point.

6. The recommended-drive-pattern generation device
according to claim 1, wherein acceleration or deceleration of
said recommended drive pattern 1s set based on a slope of
said drive route 1n each section of said drive route divided
by said speed limit point.

7. The recommended-drive-pattern generation device
according to claim 1, wherein said recommended-drive-
pattern generating unit sets acceleration or deceleration of
said recommended drive pattern with a predetermined fixed
value 1n each section of said drnive route divided by said
speed limit point.

8. The recommended-drive-pattern generation device
according to claim 1, wherein said recommended-drive
pattern 1s output to a communication device.

9. A recommended-drive-pattern generation method com-
prising the steps of:

acquiring, through a plurality of sensors, vehicle infor-

mation;

storing, in a storage device, said vehicle information;

generating, by a processor operating as a drive pattern

calculator, as a reference drive pattern a drive pattern 1n
a past drive route from a drive history of a moving
body;

setting, by a processor operating as a drive pattern cal-

culator, a speed limit point within said drive route based
on at least one of said reference drive pattern and road
information ot said drive route; and

generating, by a processor operating as a drive pattern

calculator, a recommended drive pattern for said drive
route 1 which said speed limit point 1s passed at a
speed not higher than a speed limit defined by said
speed limit pomnt and outputting said recommended
drive pattern; and

when a passage time of said speed limit point in accor-

dance with said recommended drive pattern 1s earlier
than a passage time of said speed limit point 1n accor-
dance with said reference drive pattern, decreasing a
cruising speed of said recommended drive pattern, to
adjust said passage time of said speed limit point so as
to be the same as or later than said passage time of said
reference drive pattern.

10. The recommended-drive-pattern generation method
according to claim 9, wherein said speed limit defined by
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said speed limit point 1s a passage speed at said speed limait
point determined by a shape of said drive route.

11. The recommended-drive-pattern generation method
according to claam 9, wherein a cruising speed of said
recommended drive pattern 1s set based on said reference 5
drive pattern 1n each section of said drive route divided by
said speed limit point.

12. The recommended-drive-pattern generation method
according to claim 9, wherein a cruising speed of said
recommended drive pattern 1s set based on road information 10
of said drive route 1n each section of said drive route divided
by said speed limit point.

13. The recommended-drive-pattern generation method
according to claim 9, wherein acceleration or deceleration of
said recommended drive pattern 1s set based on said refer- 15
ence drive pattern 1n each section of said drive route divided
by said speed limit point.

14. The recommended-drive-pattern generation method
according to claim 9, wherein acceleration or deceleration of
said recommended drive pattern 1s set based on a slope of 20
said drive route 1n each section of said drive route divided
by said speed limit point.

15. The recommended-drive-pattern generation method
according to claim 9, wherein acceleration or deceleration of
said recommended drive pattern 1s set with a predetermined 25
fixed value 1n each section of said drive route divided by said
speed limit point.

16. The recommended-drive-pattern generation method
according to claim 9, wherein said recommended-drive
pattern 1s output to a communication device. 30
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